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EXECUTIVE SUMMARY

This Analysis of Alternatives Report is prepared for the Port of Tacoma in order to
identify suitable alternatives for areas at the Blair Backup property requiring

cleanup and to select a preferred alternative consistent with CERCLA and the
Puyallup Settlement Agreement. This Analysis of Alternatives Report completes the
analysis and reporting requirement of the Memorandum of Agreement (MOA)
Section ITIB (1). This same effort is also being completed for the Blair Waterway
property which is also to be transferred to the Puyallup Tribe under the Puyallup
Settlement Agreement. These two documents should be reviewed together because
the preferred cleanup action is combined for these two properties.

PROBLEMS IDENTIFIED FOR CLEANUP ASSESSMENT

The Final Investigation Reports for the Blair Backup property identified those
specific problem areas requiring cleanup and further consideration. In summary,
individual problem areas requiring cleanup and the associated cleanup objectives on
the Blair Backup property include:

»  Slag-Contaminated Soils Containing Chromium and Arsenic
Slag-contaminated soil impacts about 14 acres at the location of the former
Ohio Ferro-Alloys (OFA) facility; about 80,000 cy of soil are involved ranging
in depth from 1 to 6 feet. The source is predominantly OFA slag (about 30
percent) and to a lesser extent Asarco slag, estimated to be about 1 percent of
the slag/soil material. ‘

The cleanup objective for slag-contaminated soils is to prevent direct contact
with arsenic and to prevent inhalation of chromium-containing dust.

» - Metals in OFA Ditch Surface Water _
The concern with metals is slag particulates found in ditch surface water at
concentrations that slightly exceed freshwater copper, lead, and arsenic aquatic
life standards. The source of the metals is Asarco slag which lines the ditch in
local areas.

The cleanup objective for the OFA Ditch is to reduce the amount of slag
‘particulates migrating to the ditch and from the site.
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»  Charcoal- and PAH-Contaminated Soil
Charcoal- and other carcinogenic PAH-contaminated soil impacts about 2 acres
in the vicinity of the former OFA facility. There is approximately 4,100 cy of
charcoal and 8,900 cy of soil occurring to depths of 6 feet. The source is
related to former OFA operations.

The cleanup objective is to prevent direct contact with carcinogenic PAH
materials.

»  Arsenic-Contaminated Sandblast Grit
About 1,200 cy of illegally dumped sandblast grit mixed with soil were
excavated from various property locations. Arsenic detected in the grit may be
from Asarco slag which is known to leach metals. Initially the sandblast grit
was excavated as a voluntary removal action; however, large volumes and the
high cost of recycling or disposal warranted consideration with on-site
alternatives.

The cleanup objective is to prevent direct contact with sandblast grit/soil
containing arsenic and to protect against degradation of groundwater.

EVALUATION OF CLEANUP ALTERNATIVES

Our evaluation of cleanup alternatives for the Blair Backup property included
refinement of cleanup objectives, then screening of a range of cleanup technologies
for each of the problem areas in accordance with CERCLA. Viable alternatives
were developed and a detailed evaluation of each alternative was completed as to
the protectiveness, compliance with ARARs, long-term effectiveness,
implementability, and cost. Criteria associated with future property use and the
Puyallup Settlement Agreement documents were also considered. Cleanup options
that would address the individual problem area concerns were subsequently
identified, and a preferred alternative recommended.

Preferred Alternatives for Blair Backup Property Problem Areas

In the process of completing the Alternative Analysis, we concluded that problem
areas could be more effectively addressed and managed over the long-term by
consolidating and capping contaminated material in the OF A/Pennwalt Area of the
Blair Backup property. Reasons for this conclusion are several. First, the relatively
large acreage and volume of material impacted by OFA and Asarco slag and the
minor hazard posed by these materials dictates an in situ remedy. Second, three of
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the major site problems (the OFA slag, the Asarco slag in surface water discharges,

-and the PAHs in soil) are located in the same area. Third, screening of cleanup

technologies shows the most feasible alternatives for each problem are compatible
and the contaminants of concern can be addressed by the same technologies. Our
conclusion was that cleanup objectives for all problem areas can be met by a
combination of covering with clean sand and gravel and limited low permeability
capping by paving. The specific preferred alternatives included:

>

Cover the Slag-Contaminated Soil and OFA Ditch Sediments with Clean Sand
and Gravel Fill

A 2-foot sand and gravel cover will prevent human contact with the arsenic,
prevent inhalation of chromium dust, and eliminate slag particulates in the
surface water runoff. This alternative is protective of human health and the
environment and more cost-effective than other alternatives which meet the
cleanup objectives.

Cover the PAH-Contaminated Soil with Sand and Gravel and Excavate and
Dispose of Charcoal Briquettes Off Site

The preferred alternative for the charcoal and PAH-contaminated soil is to
remove and burn the charcoal in a permitted facility or dispose of the material
in a solid waste landfill. If the charcoal/soil mixture qualifies as fuel and a cost-
effective means of burning the material can be identified, the material will be

. burned. Alternatively, the Port of Tacoma proposes to dispose of the material

in a solid waste landfill. The Roosevelt Regional Landfill (operated by
Rabanco) and the Columbia Ridge Landfill (operated by Oregon Waste
Systems) have, to date, been identified as potential disposal sites. Disposal of
the charcoal/soil mixture in a solid waste landfill will be dependent upon
Department of Ecology approval of the Port of Tacoma's "Petition for
Exemption of Charcoal Briquettes and Associated Charcoal Contaminated Soils
from Washington State Dangerous Waste Regulations, Chapter 173-303 WAC,"
dated November 9, 1992.

Include Sandblast Grit in OFA/Pennwalt Area beneath Sand and Gravel Cover
and Low Permeability Asphalt Cap

Because of the unexpected high volume and high disposal costs of the sandblast
grit (in a landfill as a Washington State Dangerous Waste or recycled at a
permitted recycling facility), we recommend placing the grit within the cover
area of the OFA/Pennwalt Area. This alternative includes consolidating the
grit within a small area above the water table and isolated from wood debris.
The grit would be placed on sand and gravel fill and paved with a low
permeability asphalt cap to prevent leaching of metals into the groundwater.
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Combined Blair Properties Cleanup Alternative

For reasons similar to those described above, we further considered the option of
removing and consolidating material from the Blair Waterway prbpert_y within the
same OFA/Pennwalt Area of the Blair Backup property proposed for sand and
gravel cover and low permeability asphalt cap.

The Blair Waterway Property Final Investigation Report identified three problem
areas associated with Asarco slag and arsenic in soil and sediments. The problem
areas include Asarco slag and soil in the graving dock and upland areas surrounding
the graving dock (18,000 to 20,000 cy), and slightly elevated concentrations of
arsenic in the Weyerhaeuser Ditch sediments (80 cy). The cleanup objectives for
the Blair Waterway property soils and sediments are to prevent direct contact and to
protect groundwater. Refer to the Alternatives of Analysis for the Blair Waterway
property for discussion and more detail on the Blair Waterway property issues
(Landau, 1992).

The combined site alternative analysis considers excavation and removal of slag and
Weyerhaeuser Ditch sediments from the Blair Waterway property and their .
placement and consolidation within the OFA portion of the Blair Backup property.
Combining cleanup actions for the Blair Waterway and Blair Backup properties is
desirable because it:

»  Contains all contaminated soil in one area thus limiting long-term management
requirements, including monitoring and institutional controls to one area;

»  Poses less potential for environmental impact than the separate site cleanup
this is because it is further removed from the Blair Waterway, there are limited
pathways for contaminant transport to surface water bodies internal to the
Blair Backup property, and long-term monitoring can be more effectively
implemented to evaluate and address potential releases. |

» It eliminate or reduces development controls for the majority of the Blair
properties.

In Section 8 of this report we present a combined property cleanup action and our
evaluation of this alternative.
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’ PREFERRED ALTERNATIVE IS COMBINED CLEANUP

‘The overall preferred alternative for the properties is the combined property
cleanup. The preferred alternative includes consolidating Asarco slag and the
Weyerhaeuser Ditch sediments from the Blair Waterway property under a low
permeability asphalt cap isolated from groundwater and wood debris, and placed on
sand and gravel fill. These Blair Waterway property materials will be consolidated
into an approximately 7-acre area on the Blair Backup property. In addition, about
a 10-acre area containing primarily OFA slag would be covered by a two foot cover
of compacted sand and gravel. PAH-contaminated soils would be covered with sand
and gravel. Charcoal with carcinogenic PAHs would be removed and landfilled
pending approval of the Port's Petition for Exemption.

ANALYSIS.ES
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ANALYSIS OF REMEDIAL ALTERNATIVES
BLAIR BACKUP PROPERTY

PORT OF TACOMA

TACOMA, WASHINGTON

1.0 INTRODUCTION

The Blair Backup property is one of the six properties being transferred to the
Puyallup Tribe pursuant to the Puyallup Tribe of Indians Settlement Act of 1989.
This property is 85 acres in area and is located between Alexander Avenue and
Taylor Way in the Commencement Bay tideflat area as shown on Figure 1-1. The
Settlement Agreement requires that the transferred properties comply with
appropriate federal or state contamination laws, can be used for commercial and
industrial purposes, and that any cleanup undertaken is cost-effective. A
Memorandum of Agreement (MOA) developed between the Port of Tacoma, the
Puyallup Indian Tribe, the Washington State Department of Ecology, and the U.S.
EPA facilitates implementation of the Settlement Agreement.

This report follows the "Final Investigation Report, Blair Backup Property", dated
January 29, 1992, prepared for the Port of Tacoma and the Puyallup Tribe by Hart
Crowser (1992a). The Final Investigation Report presents the conclusions of a
2-year site characterization effort which identified environmental quality issues
associated with transfer of the property and any necessary cleanup.

The purpose of this report is to present the cleanup needs identified based on
findings from the Final Investigation Report, and to describe the cleanup
alternatives evaluation. First, this report summarizes the soil, groundwater, and
surface water quality concerns; then presents cleanup objectives, and describes

- potential cleanup alternatives. Finally, we present the preferred alternatives given
various site cleanup options. The goal of this work was to select a preferred
cleanup alternative that will remedy the environmental quality issues identified, meet
future site uses, and be practical in terms of cost.

1.1 Alternative Analyses Process and Organization of Report
The process followed in the analysis of cleanup alternatives is consistent with the
requirements of the MOA and the substantive provisions of the CERCLA feasibility
study process (EPA, 1988). The analysis of alternatives included:

» Identification of cleanup objectives and development of cleanup levels for all
chemicals identified to pose potential human health or environmental risk using
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chemical-specific applicable and relevant or appropriate requirements
(ARARs);

»  Development and screening of potential cleanup technologies;

» Formulation of viable alternatives and a detailed analysis of those alternatives
as to protectiveness of human health and the environment, compliance with
state and federal standards, short- and long-term effectiveness,
implementability, reduction of toxicity, mobility, or volume, cost-effectiveness,
and compatibility with future site development; and

»  Selection of a preferred alternative.

The organization of this report generally follows the alternative analysis process. In
the first few sections, we summarize the major findings from the Final Investigation
Report including the site history, site hydrogeology, the areas identified for cleanup
assessment based on potential for human health and environmental risk, and the
cleanup goals and numeric cleanup levels developed based on chemical-specific
ARARSs.

The last four sections of the report present our evaluation of the cleanup
alternatives. Our cleanup alternative evaluation includes separate assessment of
slag-contaminated soil alternatives, PAH-contaminated soil alternatives, and the
combined Blair Backup property and Blair Waterway property alternative. The
Alternatives Evaluation is organized as follows:

»  Section 4—Evaluation of Alternatives for OFA Area Slag-Contaminated Soils
We identify remedial alternatives and screen them relative to applicability to
specific contaminants and cleanup objectives, cost, and implementability.

»  Section 5S—Evaluation of Alternatives for PAH-Contaminated Soils
We identify remedial alternatives and screen them relative to applicability to
specific contaminants and cleanup objectives, cost, and implementability.

»  Section 6—Evaluation of Alternatives for Sandblast Grit-Contaminated Soil
We evaluate alternatives for disposal of sandblast grit and associated soil
removed as part of a voluntary action.

»  Section 7—Summary of Preferred Alternatives for Blair Backup property only

We combine the recommended alternative for remediation of contamination
due to slag and the recommended alternative for remediation of contamination
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due to the OFA and Asarco slag on the Blair Backup property, and cPAHs,
concerns into the Preferred Alternative for remediation.

»  Section 8—Combined Blair Properties Cleanup Alternative
We offer the alternative of placing Asarco slag-contaminated soils from the
Blair Waterway property onto the OFA area of the Blair Backup property.
Tables and figures pertaining to discussions in the text are presented at the end of
their respective sections. Supplemental documentation are presented in appendices
after the main text in this volume. A compilation of supporting laboratory data for
specific appendices is presented in a separate volume. The appendices include the
following:
Appendix A - Vinyl Chloride in North Site Area Groundwater
Appendix B - Surface Water and Sediment Quality in the Reichhold S Ditch
Appendix C - Surface Water Quality in the OFA Ditch

Appendix D - In Situ Characteristics of the Soil/Slag Material in the OFA/Pennwalt
Area - Supplemental Site Assessment

Appendix E - PAH-Contaminated Material

Appendix F - Potential ARARs Considered for Development of Cleanup Objectives
and Evaluation of Remedial Alternatives

Appendix G - Cost Estimates for Alternatives

Appendix H - Excavation, Stockpiling, and Characterization of Sandblast Grit

Page 1-3
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1.2 " Signatures of Preparers

The undersigned individuals have been responsible for the preparation of this
document. Questions or comments about this document or the described work
should be addressed to any of them.

LORI J. HERMAN GARRY E.

TZ, P.E.
Associate - Principal Geotechnical Engineer
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2.0 BACKGROUND INFORMATION

2.1 Site Description

The Blair Backup property is an x-shaped parcel about 85 acres in area as shown on
Figure 2-1. To the north, it is bordered by Taylor Way and Atochem, to the west by
Reichhold Chemicals Inc., to the south by Alexander Avenue, and to the east by
Kaiser Aluminum and Chemical. The property lies in the central area of the
peninsula between the Blair and Hylebos waterways. The property is relatively flat
and was created by filling of tideflat with sediments dredged from the initial
construction of the Blair and Hylebos waterways.

The site is located in a highly developed, industrial area and is zoned M-3 Heavy
Industrial by the City of Tacoma. The surrounding industrial facilities—Atochem,
Reichhold Chemicals Inc., and Kaiser Aluminum and Chemical Inc.—have had
documented chemical releases onto the Blair Backup property. Primary
contaminant sources at these adjacent properties are being addressed or have been
removed. Residual cleanup either has been completed or is in the process of being
completed on the Blair Backup property.

For the purposes of discussing environmental issues, the property was divided into
four areas during the site characterization effort. These areas as shown on Figure
2-1 are based largely on past land uses, hydrology, and differences in environmental
quality issues. The areas include: ‘

»  The Ohio F;erro-Alloy (OFA)/Pennwalt Area which occupies the 21-acre eastern
leg of the property, is the site of the former Ohio-Ferro alloy smelter, and

bounds on a portion of the Atochem facility;

»  The North Site Area which occupies roughly 11 acres in the northwestern
portion of the property;

»  The General/Fill Area which is the largest portion occupying about 46 acres in
the central and southern portion of the property; and

»  The Alexander Avenue Strip Area which occupies a 7-acre rectangular piece of
land between Alexander Avenue and the Reichhold Chemical facility.
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2.2 Summary of Final Investigation Report

2.2.1 Site History

The site has experienced limited use relative to its size and location. Most of the
site is undeveloped; however, there were several historical uses in local areas of the
property that were identified and investigated. These uses included:

A ferrosilicate and ferrochromium manufacturing plant referred to as Ohio
Ferro-Alloy (OFA). The Ohio Ferro-Alloy Corporation operated their smelter
in the southeastern 20 acres of the property (OFA/Pennwalt Area) between
1941 and 1974 as shown on Figure 2-2. The plant was demolished in 1975
prior to acquisition of this portion of the property by the Port of Tacoma.
Residual slag, charcoal, and demolition debris which includes burned wood are
the principal remaining issues related to the OFA operations.

Between 1975 and 1989 the easternmost area of the property was leased to
various timber companies (Murray Pacific, Cascade Timber, and Plum Creek
Timber Co.) for the purpose of log sorting and storage. It is likely that Asarco
slag found on the property are related to these activities.

Two small commercial facilities operated in the northeastern corner of the
property (OFA/Pennwalt Area) from about 1975 until 1990. These included a
truck washing facility and a small truck repair facility as shown on Figure 2-2.
The buildings for these past services remain. An underground storage tank
and minor contaminated soil associated with the tank were removed in 1990 in
the area of these facilities.

The illegal dumping of sandblast waste was identified in several locations on
the property as shown on Figure 2-2. The largest waste area was in the
northeentral North Site Area. Several smaller areas were identified in the
General/Fill Area and the Alexander Avenue Strip Area. The sandblast grit
and intermingled soil has been excavated and stockpiled in the North Site Area
as a voluntary removal action.

In addition to these site uses, the historical practices on adjacent properties which
have contributed to environmental quality concerns on the property include:

A former Kaiser Aluminum and Chemical Corporation sludge pond in the east
side of the General/Fill Area which contained PAH-contaminated soil. Soil
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removal was completed under an Ecology MTCA Consent Decree in
December 1990.

»  Contaminated soil in Reichhold's Solid Waste Management Unit 49 on the
eastern side of the Alexander Avenue Strip Area which was also removed in
1990 under RCRA Correction Action program.

»  Marginally contaminated groundwater in the Intermediate Aquifer in wells in
southwestern corner of the General/Fill Area. Reichhold's groundwater
remediation system which will capture this groundwater is in the design and
performance phases of implementation.

» Leakage from above-ground storage tanks on the Atochem parcel which abuts
the OFA/Pennwalt Area (Ag-Chem or Wypenn Area) which appears to have
contributed to high pH groundwater conditions along the boundary between
the Blair Backup property and the Ag-Chem property. These tanks are empty
and planned for disposition.

2.2.2 Hvydrogeologic Setting

The property lies within the central area of the peninsula between the Blair and
Hylebos waterways. The soil stratigraphy includes silty sand dredge material and
other fills overlying native tideflat silts and deeper marine and alluvial sequences.
The silty sand fill comprises the Shallow Aquifer. The Shallow Aquifer is underlain
by native tideflat silts which comprise the Upper Aquitard at the site. The
Intermediate Aquifer is confined beneath the Upper Aquitard. The soil and water
quality concerns identified on the property were found in the fill and the Shallow
Aquifer.

On-site surface water either drains internally or discharges through man-made
ditches to off-site ditches which eventually discharge to either the Blair or Hylebos
waterways. There are two major ditches which drain the site; the OFA Ditch in the
eastern OFA/Pennwalt Area and the Reichhold S Ditch which parallels the
Reichhold facility boundary along the northern side of the Alexander Avenue Strip
Area as shown on Figure 2-3. The OFA Ditch flows intermittently, is commonly
blocked with wood debris at the outfall, and has been reconstructed at slightly
different locations several times over the past few years. The Reichhold S Ditch is a
deep (over 8 feet), well-defined channel that is tidally influenced.

Groundwater in the silty sand fill flows at low rates, generally toward the Reichhold
S Ditch or toward Taylor Way. In the OFA/Pennwalt Area, most of the
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groundwater flows toward Taylor Way. In the North Site Area, the groundwater
flows both toward Taylor Way in the north and toward the Reichhold S Ditch in the
south. Groundwater in the General/Fill Area flows to the north toward the
Reichhold S Ditch. Figure 2-3 shows generalized groundwater flow directions. The
groundwater flow rates are very low and variations in these flow directions occur
locally and with seasonal changes.

Before reaching the Hylebos Waterway, groundwater flowing toward Taylor Way
travels beneath the Atochem facility or is intercepted by the backfill material which
surrounds the sewer lines beneath Taylor Way. Groundwater which discharges to
the Reichhold S Ditch, continues onto the tidally influenced Lincoln Avenue Ditch
and eventually to the Blair Waterway.

2.2.3 Areas Identified for Further Evaluation

Former site uses, activities related to adjacent facility operations, illegal dumping,
and filling activities on the property have resulted in an impact to the environmental
quality of some of the soils, groundwaters, and surface waters at the property. A
human health and environmental risk assessment was conducted in conjunction with
evaluation of the physical and chemical site conditions to determine potential
cleanup needs. Based on these analyses, there were four potential contamination
issues identified for further evaluation in the Final Investigation Report (Hart
Crowser, 1992a). These included:

Charcoal and PAH-contamination in the OFA/Pennwalt Area soil;
Slag-containing metals in the OFA/Pennwalt Area-soil and sediment;
Vinyl chloride in the North Site Area groundwater; and

Elevated metal concentrations in the Reichhold S Ditch surface water and
sediment.

v v vy

Of the four issues identified, only the slag and the charcoal require cleanup
evaluation based on potential human health and environmental concerns.
Additional data collection and analyses of the North Site Area groundwater indicate
the previous concern with vinyl chloride no longer exists. Data collection and
analyses of the Reichhold S Ditch surface water and sediment indicate source
control has improved sediment quality and the elevated metals in the surface water
are a natural phenomenon. The concerns associated with each of these issues is
summarized in the following subsections and in detail in Appendices A and B.

Most of the supporting data and analyses for these contamination issues are
presented in the Final Investigation Report. Additional explorations and chemical
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testing conducted during the current phase to confirm hypotheses or better
understand the nature and extent of contamination, are presented in appendices to
this report.

2.2.3.1 Charcoal and PAH-Contaminated Soil in OFA/Pennwalt Area Soil

Soils. Approximately 13,000 cubic yards (cy) of surface and near-surface soils
contaminated with carcinogenic polycyclic aromatic hydrocarbons (cPAHS) were
identified in the westcentral OFA/Pennwalt Area. The cPAHs are related to a
pocket of charcoal briquettes and a nearby area where the OFA smelter demolition
debris is mixed with the soils. The area of cPAH occurrence is about 2 acres in
area. Highest total cPAH concentrations were detected in individual charcoal
samples at concentrations ranging up to about 9,400 milligrams per kilogram
(mg/kg). The cPAH concentrations in the soil and charcoal mixtures ranged from 5
to 8,900 mg/kg. Total cPAH concentrations in the surrounding area of debris mixed
with the soil ranged from non-detectable to a maximum of 1,500 mg/kg in one
location. An outline of the extent and distribution of soils containing cPAHs is
presented on Figure 2-2. More detailed discussion is presented in Appendix E.

Groundwater. PAHs were detected in unfiltered groundwater samples collected
within the vicinity of the soil, charcoal, and debris areas discussed above. PAH
concentrations in the groundwater are at least partly attributable to particulate -
matter present in the water samples. PAHs are generally immobile in water and
have not been detected in groundwater sampled from wells located hydraulically
downgradient of the soil contamination area.

Potential Human Health and Environmental Risk. The cPAHs present a potential
human health risk associated with future direct contact exposures to industrial site
workers (Hart Crowser, 1992a). A potential excess lifetime cancer risk of 6 x 10
was estimated for the reasonable maximum exposure (RME) condition. The cPAHs
are not transported off site via groundwater or surface water pathways because of
their low mobility, so pose no risk to aquatic life.

+ 2.2.3.2 OFA and Asarco Slag in OFA/Pennwalt Area Soil, Sediment, and
Surface Water

Soil. The upper 1 to 6 feet of soil in the OFA/Pennwalt Area contains a mixture of
wood chips, rock, wood and concrete debris, and slag. The soil/slag material
includes about 80,000 cy distributed over 17 acres. Most of the slag is from the
former OFA smelter operation. A much smaller percentage of the slag appears to
be Asarco slag, presumably brought onto the property incidentally during former log
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yard operations. Locally, the slag contains elevated concentrations of metals.
Chromium (OFA slag) and arsenic (Asarco slag) were the principal constituents of
concern detected in these materials. Only chromium and arsenic present potential
human health risks under the future RME scenario.

Figure 2-2 presents the approximate extent of soil/slag material in the
OFA/Pennwalt Area. Figure 4-1 presents the exploration locations and detailed
delineation of the boundary of the soil/slag material. The soil/slag material includes
approximately 30 to 35 percent slag; the slag is predominantly of OFA origin with
about 1 percent comprising Asarco slag. See Appendix D for additional information
on the soil/slag characterization.

Groundwater. The metals in the slag/soil material do not appear to be leaching into
the groundwater system in any substantial amount. In the thickest and most central
areas of slag occurrence in the soil fill as shown on Figure D-4 in Appendix D,
groundwater from wells HC-11S, HC-12S, HC-15S, HC-16S exhibited low or
undetectable (U) concentrations of chromium and arsenic, the metals of concern
within OFA slag and Asarco slag, respectively. Arsenic concentrations in milligrams
per liter (mg/L) were 0.027 and 0.013 in HC-11S, 0.005 in HC-12S, 0.005U and
0.005U in HC-15S, and 0.010U and 0.010U in HC-16S. Chromium concentrations in
mg/L were 0.039 and 0.016 in HC-11S, 0.010U in HC-12S, 0.010U and 0.002 in
HC-15S, and 0.010U and 0.005 in HC-16S.

The Toxicity Characteristic Leaching Procedure (TCLP) and Extraction Procedure
Toxicity (EP Tox) testing of soil/slag samples also indicate that the OFA slag is not
leachable. Out of five slag-containing fill samples analyzed using the TCLP test and
eight samples analyzed using the EP Tox test, no chromium was detectable. Out of
the same thirteen samples (5 TCLP and 8 EP Tox), only one sample leached arsenic
above detection levels at a low concentration of 0.42 mg/L (as compared to the
hazardous waste level of 5.0 mg/L).

Elevated concentrations of several metals including arsenic and chromium were
identified surrounding Atochem's Ag-Chem (or Wypenn) property boundary.
Releases of arsenic and alkaline salts (high pH) attributable to the adjacent property
use is the likely source. For example, the highest arsenic concentrations (range
0.190 to 0.640 mg/L) were detected in shallow groundwater monitoring wells HC-4S,
HC-5S, and HC-6S installed immediately adjacent to the Atochem facility and
outside of the area of slag occurrence. Similarly, the most alkaline conditions (pH
11) detected at the Blair Backup property were observed in the shallow groundwater
wells (HC-4S had a pH of 11.1) installed immediately adjacent to the Pennwalt
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Ag-Chem (Atochem) facility. The high pH condition of these groundwaters results
in the mobilization of arsenic and other naturally occurring metals.

Surface Water. Elevated arsenic, copper, and lead concentrations have been found
in surface water from the OFA/Pennwalt Area. The total arsenic concentrations
measured in the OFA Ditch surface water ranged from 0.024 to 0.160 mg/L and
dissolved arsenic ranged from 0.033 to 0.180 mg/L. Total and dissolved copper
concentrations ranged between 0.020 and 0.240 mg/L and 0.001 to 0.042 mg/L,
respectively. Total lead concentrations ranged from 0.007 to 0.010 ug/L, and
dissolved lead concentrations ranged from non-detect to 0.005 ug/L. The source of
metals to the OFA Ditch surface water appears to be erosion and dissolution of
Asarco slag which is scattered in the area around the ditch. (See Appendix C for a
summary of the surface water data collected in the OFA Ditch including additional
sampling and analysis conducted since the Final Investigation Report.)

Impacts to the environment from metals in surface water discharges are not
expected, because the metals levels in the ditch (which is freshwater) meet
freshwater aquatic life criteria. In addition, the surface water is mixed and diluted
by at least 20 times and up to 100 times in the Kaiser Ditch prior to reaching the
Hylebos Waterway eliminating any potential to impact the marine environment.
Neither arsenic, copper, nor lead were found above detection levels in surface water
samples collected from the Kaiser Ditch (Atochem, 1990).

The total (or unfiltered) copper concentrations exceed the freshwater aquatic life
criteria. Total lead concentrations also slightly exceed or just meet the freshwater
criteria. Because concentrations of both dissolved copper and lead meet the
cleanup criteria it appears that control of slag particulate discharges to the ditch will
control the surface water metal concentrations in site discharges.

OFA Ditch Sediment. Sediments within the OFA Ditch contained elevated
concentrations of arsenic and copper. An excess RME lifetime cancer risk of
2 x 107 is associated with potential direct contact with the sediment containing
arsenic in the OFA Ditch. The sediment quality concerns will be addressed
concurrently with the soil/slag concern identified in the OFA/Pennwalt Area.

Potential Human Health and Environmental Risk. The only potential risks
identified with the slag in the OFA/Pennwalt Area is from the inhalation of
chromium dust and direct contact with soil and sediment containing arsenic.
Minimizing long-term dust emissions, direct contact, and soil ingestion of the fill-
containing slag will reduce these potential risks.
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No human health risks or environmental risks were identified associated with the
OFA Ditch surface water discharges. Further, the risk assessment conducted as part
of the Commencement Bay Nearshore Tideflat RI/FS (Tetra Tech, 1989) concluded
that the arsenic exposure through fish consumption in Commencement Bay does not
pose a human health risk, based on the level of arsenic observed in fish tissues.

2.2.3.3 Vinyl Chloride in North Site Area Groundwater

Vinyl chloride was detected in shallow groundwater within the North Site Area at
concentrations ranging from 0.005 to 0.086 mg/L during the site characterization
work. No known sources of chlorinated solvents exist in the North Site Area;
however, a former septic tank area located hydraulically upgradient on the adjacent
Reichhold property was identified as a potential source.

The vinyl chloride was identified as a potential future human health concern in the
Final Investigation Report, due to potential inhalation of vapor releases. However,
more recent groundwater sampling has indicated a statistically significant (P < 0.05)
decline in vinyl chloride concentrations in this area. Vinyl chloride concentrations
measured in February 1992 were over an order of magnitude lower than previous
concentrations. The decrease in vinyl chloride concentrations likely reflects previous
source controls and the volatilization of residuals from groundwater to air.

Based on the current levels of vinyl chloride in North Site Area groundwater, no
current or future human health or environmental risk exists (See Appendix A).
Incorporation of the recent vinyl chloride data into the risk assessment indicates that
current potential RME cancer risks are less than the 1 x 10° goal. Based on the
observed degradation trend (See Figure A-2, Appendix A) future risks will be even
lower. Since no other human health or ecological concerns were associated with
vinyl chloride at the Blair Backup property, this contaminant was not considered
further in the analysis of cleanup alternatives.

2.2.3.4 Nickel and Zinc in Reichhold S Ditch Surface Water

Nickel and zinc concentrations were detected in surface water samples collected
from the Reichhold S Ditch at concentrations above those identified as protective of
marine aquatic life. However, the source of these metals to the ditch water which is
from groundwater within the General/Fill Area, appears to be a natural condition.
Specifically, the natural acidity of General/Fill Area groundwater (to pH 4.6; typical
of highly organic marsh soils) apparently mobilizes naturally occurring metals such as
nickel and zinc into solution (See Technical Memorandum, Appendix B).
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The Reichhold S Ditch is primarily a freshwater ditch although it is tidally
influenced. The Reichhold S Ditch surface waters are in overall compliance with
hardness-dependent freshwater aquatic life criteria. For these reasons, nickel and
zinc concentrations in the Reichhold S Ditch were not considered in the cleanup
alternatives analysis.

2.2.4_Sandblast Grit Excavated as Voluntary Action

Sandblast grit was excavated in several areas of the site as part of a voluntary
cleanup action, as shown on Figure 2-2. Originally the sandblast material was
believed to be on the surface and of minimal extent, but was found to be more
extensive and intermingled with fill soils to the depth of the water table in two
locations in the North Site Area. Currently there are approximately 1,000 cubic
yards of material stockpiled on site. Waste characterization testing indicates the
material may be considered a Washington State Dangerous Waste if removed from
the site. See Appendix H for the chemical characteristics of the sandblast grit-
contaminated soil. See Appendix F for discussion of potentially applicable
requirements for the sandblast grit disposal. Because of the much larger than
expected extent of contaminated material it was decided that it is appropriate to
include cleanup of the sandblast grit-contaminated soil within the overall cleanup of
the property.
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of the Port of Tacoma dated June 1, 1989.
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